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G&C Table Overview (1) 

•  AIRS has 2378 IR channels, of which the 2104 
photovoltaic (PV) channels have two detectors 
which can be used singly, or in combination. 

•  The combination of the A & B detectors is 
weighted to optimize channel performance (A, B, 
or A+B).  These weights are set in the “Gain & 
Circumvention (G&C)” Table. 

•  Radiation circumvention thresholds are also set 
on a per detector basis in the G&C table for 
each of the 2104 PV channels. 
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G&C Table Overview (2) 

•  AIRS has been in continuous operation since the 
11/2003 restart until the 01/2010 power supply 
single event upset (SEU), which resulted in AIRS 
being placed in safe mode. 

•  The G&C table has not been updated since 
11/18/03.  The performance of some detectors 
has changed since then. 

•  Startup calibration procedures were run after the 
1/2010 power supply SEU safing, including the 
nominal A/B optimum weighting algorithm. 
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G&C Table A/B Optimization (1) 

•  The nominal A/B optimum weighting algorithm 
selects optimal weights based on detector noise 
characteristics (NEDT, non-gaussian, popping). 

•  The nominal algorithm identified 241 channels 
which could be improved by changing weights. 

•  The primary feedback (Strow) we’ve had 
regarding detector weights is paraphrased as 
“don’t change them unless there is a compelling 
reason”, for reasons of continuity, slight spectral 
changes, and grating modelling. 
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G&C Table A/B Optimization (2) 

•  The nominal algorithm channel A/B weights were 
reviewed in detail, and the list was culled to 
minimize changes in weight for marginal changes 
in performance.   

•  163 channels were identified as candidates for 
changing A/B weights.  Of these 163 … 
–  40 had suffered radiation hits  
–  29 had highly irregular gains (non-responsive, “dead”).   
–  94 had significant differences in noise characteristics 

between A & B detectors (high noise, non-gaussian, 
pops, cold scene noise). 
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Radiation Hit Examples 
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20090504 SciTeam, M. Weiler 

DN Response in Calibration Views NEdT (daily mean, min, max) 
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G&C Table A/B Optimization (3) 

•  153 of the 163 are currently in L. Strow’s “bad 
list” and 10 in the “good list”.  Here are the 10: 
–  437: A+B; A clean, B pops 
–  551: A+B; A pops, higher NEDT (0.6 vs. 0.4 K) 
–  592: A+B; A non-gaussian (430 N3sig vs. 107 typical) 
–  600: A+B; B rad hit; NEDT 0.7 vs. 3.1K 
–  647: A+B; B rad hit; NEDT 0.35 K -> 0.61 K 
–  699: A+B; B rad hit; NEDT 0.2 vs. 2.2 K 
–  715: A+B; B rad hit; NEDT 0.3 K vs. 6.5 K 
–  1142: A+B; A degraded, NEN varys; 0.38 K vs. 0.16 K 
–  1750: A+B; A rad hit; NEDT 0.12 -> 0.27 K 
–  2288: A+B; B rad hit; NEDT 0.5 -> 1.5 K 7 
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Example Candidate Channels 
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NEN changes (daily mean, min, max) 
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Example Candidate Channels 
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Jan 2010, per granule 

NEdT changes (daily mean, min, max) NEN, per granule, Jan 2010 
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G&C Table - Circumvention 

•  Radiation circumvention is enabled for the 724 
short wave channels in modules 1-4.   Of these, 
the thresholds for modules 1-2 are set too low 
(signal is being clipped for very warm scenes). 
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Summary 

•  56 currently unusable channels (high noise/
unstable due to a radiation hit or “dead”) can be 
made usable by changing weights. 

•  94 can be improved substantially. 
•  13 have anomalous gains on both detectors and 

are downgraded to not usable (i.e., “dead”) 
•  There is margin in the current circumvention 

threshold settings to allow for an increase, 
reducing clipping of signal in warm scenes for 
SW channels in modules 1 and 2. 

•  List of candidate channels follows 
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List of Candidate Channels (1) 
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Column headers described at end of table 
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List of Candidate Channels (2) 
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Column headers described at end of table 
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List of Candidate Channels (3) 
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Column headers described at end of table 
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List of Candidate Channels (4) 
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Column headers described at end of table 
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List of Candidate Channels (5) 
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PGE = PGE channel number 
Freq = frequency 
State: 0, 1, 2 = good A+B,A, B;  
          3, 4, 5 = use with caution A+B, A, B;  
          6 = unusable (“dead”) 
      V5 = version 5 state 
      206_C8 = optimal state based on special test 206 
      Consensus = consensus optimal state (by S. Broberg, M. Weiler) 
Reasons for change: 
      Rad hit = radiation hit 
      Dead det = unusable detector (anomalous gains) 
Strow goods/bads = L. Strow use/don’t use channel lists 


